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I. Introduction
Capital taxes create disincentives for saving. Income taxes, such as those that apply to capital gains, interest, and dividends, create disincentives to save by reducing rates of return. Similarly, estate and inheritance taxes may create similar disincentives for the bequest motivated saver (Fiekowsky, 1966; Poterba, 1997) . With its repeal on the agenda, as provided for in The Economic Growth and Tax Relief Reconciliation Act of 2001 (EGTRRA), understanding the effects of the estate tax on wealth accumulation is important.
While the disincentives created by capital taxes are clear, a priori, the theoretical effect of these taxes on donors is ambiguous and depends on the offsetting substitution and income effects. More specifically, it depends on the preferences of the potential saver. In the presence of altruistic bequests, for instance, Caballe (1995) and Laitner (2000) simulate the estate tax to have a depressing effect on the capital stock. Similarly, Gale and Perozek (2001) argue that the effects on saving depend critically on the underlying transfer motives. Ultimately, however, the effect of estate taxation is an empirical question. One is tempted to rely on the findings in the literature on the effects of income taxes. 1 But because bequest taxes apply to the stock of terminal wealth, they may not be directly comparable to the income tax that applies to the return to saving or income flows during the life cycle.
The scarcity of data on the size and distribution of wealth spanning different tax regimes, particularly for the wealthiest segment of society, has limited the thorough study of the effects of estate taxation. Holtz-Eakin and Marples (2001) , for instance, employ the Health and Retirement Survey panel data (HRS), where the wealthy are under represented, to explore the effect of estate taxes on wealth accumulation. They find estate and inheritance taxes to have a depressing effect on wealth accumulation.
Others resort to administrative data. In the most recent study on the effects of the estate tax on wealth accumulation in the US, Kopczuk and Slemrod (2001) , hereafter KS, employ estate tax data for the pre-war period, and augment them with limited data for the post war years. 2 In an earlier study, Chapman, Hariharan, and Southwick (1996) , hereafter CHS, explore how estate taxes affect post war federal government estate and gift tax revenues. In modeling the effects of estate taxes on wealth accumulation, CHS make creative use of annual time series data on federal estate and gift tax revenues. Lacking individual level data, they regress these annual collections on an imputed contemporaneous measure of the estate tax rate. They report tax rates to have a negative effect on this source of revenues to the government. 3 The major limitation of this paper is that the dependent variable is the combined sum of estate and gift taxes, two variables that do not always move in tandem and are governed by different tax regimes. Indeed the spike that CHS report in fiscal year 1977 has little to do with estate taxes; it is explained by the acceleration of gifts in 1976 with gift taxes paid in 1977 (Joulfaian, 2004a) . 4 KS pursue two strategies in examining the effects of the estate tax on wealth. First, they expand on CHS and employ time series analysis using aggregate wealth reported on estate tax returns for the years 1916 through 1945, and select post war years. Using three measures of the tax rate, the maximum, and those imputed for 40 and 100 times per capita wealth, KS report a negative correlation between the share of top wealth-holders and the estate tax rates. This contemporaneous relationship holds controlling for a number of other influences. A similar sentiment is expressed in Kopczuk and Saez (2004) 2 Generally reliable cross sectional estate tax data are available for deaths in 1982 and most of later years. Reliable data is also generally available for the years 1962, 1969, 1972, and 1976 . For prior years, data is available for the period 1917 through 1945. 3 While the authors report findings on the contemporaneous effects of taxes, their estimates actually reflect a forward looking process as the lead tax rate is employed. Tax collections usually lag the liability year. Much of the collections in fiscal year 1990, for instance, reflect wealth and tax liability in calendar year 1989. Thus their specification generally tests, for example, whether the tax rate in 1990 affected wealth reported in 1989.
as they contrast the share of household wealth held by the wealthiest estates with contemporaneous estate tax rates.
In the second strategy, KS resort to pooled cross-sectional analyses that make use of individual estate tax returns. Unlike their time series analysis, the effects of the contemporaneous estate tax rate on the size of reported wealth is weak. However, they find much stronger effects when the tax rate is measured using laws that prevailed at age 45 or ten years before death. The estimates from their preferred specification imply that a tax rate of 50 percent reduces reported wealth by about 10.5 percent.
The cutting edge work of KS in exploring pooled data is quite formidable, particularly when compared to their time series analysis as well as that of CHS. Indeed, it is not clear how to interpret the findings from the time series analysis on the effects of contemporaneous tax rates or the econometric problems of time series estimation in general (Auerbach, 2001) . How does the tax regime in effect at death explain wealth accumulated during life? After all, if the focus is on wealth accumulation, the behavioral response and estate planning must have preceded the date of death. Thus, KS's analysis of the pooled data and the effects of lagged tax regimes should be viewed as a significant contribution to the literature.
Comparisons of trends in wealth accumulation over time is quite challenging, in particular as gift taxes did not apply prior to mid 1932. 5 The easiest way to avoid estate and inheritance taxes is through tax-free lifetime gifts, unless this is checked by the imposition of gift taxes. It is noteworthy that during the congressional deliberations in 1932 to increase the maximum estate tax rate from 20 to 45 percent, and the introduction of a gift tax regime, one individual is reported to have made about $100 million in gifts;
another to have made gifts of about $50 million (Roosevelt, 1938: 312) . Considering that the entire yield of the estate tax in 1932 was $400 million, the tax-free inter-vivos transfers of $150 million by these two individuals alone, not to mention likely gifts by 5 The federal government introduced a gift tax in 1924 which was repealed in 1926. scores of others, demonstrate the likely sizeable leakages from the estate tax in the early years of its enactment. These leakages make intertemporal comparisons a challenging undertaking, and may produce biased behavioral estimates when periods with and without gift tax regimes are included in the same sample.
In addition to the gift tax regime, and as noted in Auerbach (2001) , relying on pre-war data to aid in gauging the effects of the estate tax can be problematic. Also, and as argued in Clotfelter (1985, pp. 240) , given the frequent pre-war changes in tax laws, it is not clear which tax regime is driving behavior. Changes in the definition of residency as well as in the tax base only add to this challenge. 6
In this paper I address the effects of estate taxation by examining data on federal government revenues from the estate tax for the fiscal years 1949 through 2001, which correspond to terminal wealth in the years 1948 through 2000. I also develop measures of estate tax equivalent income tax rates to gauge the effects of taxation over time. The equivalent income tax rate is the rate that applies to the annual return on an asset that leaves the size of an heir's inheritance unaffected. For a given estate tax rate, the equivalent income tax rate is low during periods of high rates of return expectations, and vice versa. The reported evidence is suggestive of a stronger estate tax effect when using the equivalent income tax measure, and much weaker when the estate tax rate itself is used.
This paper is organized as follows. Section II provides an overview of trends in estate tax collections by the federal government, and the evolving tax regimes. Section III discusses how estate taxes can be analyzed as an equivalent income tax. It also describes the data sources and explains the construction of variables. Section IV presents empirical evidence on the effects of the estate tax. The findings are sensitive to specification and the measure of the estate tax rate employed. A concluding comment is provided in section V.
II. Background
Federal estate tax revenues grew steadily in the post-war period. As shown in Figure 1 and Table 1 , estate tax revenues grew from near a billion in 1948 to $25 billion in 2000.
Adjusted for inflation, however, the implied growth rate is less impressive. 7 Real tax revenues grew through the early 1970s, and precipitately declined in the following years.
It was not until the late 1990s that the real levels of the early 1970s were attained. When stated relative to GDP (Figure 2 ), or relative to household net worth as in Figure 3 , revenues grew over the years but never regained the peak collections of the early 1970s.
On average, estate taxes represent one quarter of one percent of GDP, and less than one tenth of one percent of the Flow of Funds household wealth.
Studying the revenue streams depicted in Figures 1-3 is not directly helpful in gauging
the effects of taxes on accumulated wealth. In particular, economic growth and the evolving structure of the estate tax make it rather difficult to gauge such effects. While inflation adjusted estate tax revenues grew by 376 percent in this period, for instance, the real gross domestic product grew by some 500 percent and US Household net worth and the S&P index grew even faster.
As for the estate tax structure, major changes in tax regimes took place in 1977, 1982 through 1987, and to a lesser extent in 1998 and beyond. 8 The size of exempted estate from estate taxation remained at $60,000 through 1976. The exemption was replaced by a unified tax credit which effectively doubled the exemption in value in 1977, and greatly expanded it between 1982 and 1987 to $600,000. In real terms, however, the exemption fell in value in the early years, expanded from 1977 through 1987, and then fell again as shown in Figure 4 . Other things equal, this had the effect of expanding the tax base in the earlier as well as later years.
In this period under study, the maximum estate tax rate was reduced from 77 to 70 percent in 1977. It was further reduced to 55 percent, but leaving much of the schedule for lower brackets intact. The introduction of the unified credit, however, effectively reduced the marginal tax rates in the lowest brackets to zero.
Another significant tax reduction took place in 1982, when spousal transfers became exempt from tax. In 1981 and prior years, the deduction for spousal bequests was limited to 50 percent of the estate (as first introduced by the Revenue Act of 1948). But because spousal transfers may potentially enlarge the estate of the surviving spouse, they do not necessarily escape taxation. 9 This, at least in part, may explain the growth in revenues in the late 1980s and 1990s as more and more of the estates of surviving spouses became subject to the estate tax. Table 2 , which reports information on the life expectancy of surviving spouses, illustrates the potential for recapture of the expanded marital deduction. And Figure 5 depicts the effective rate for the unlimited marital deduction pre and post ERTA81. 10
III. Modeling the effects of estate taxation
Much of the wealth held by the very wealthy becomes subject to the estate tax at death. In many ways, the tax can be viewed as an excise tax on large bequests. This tax, which applies once to accumulated savings, is not directly comparable to the income tax which may apply annually to the return on savings. More specifically, the burden of the estate tax, unlike that of the income tax, may vary with the rate of return and the age of the bequest motivated saver.
To facilitate comparisons, this "excise" tax on bequests can be restated as an equivalent income tax that applies to annual accruals of the income on savings. Assuming the bequest motive is the sole purpose for saving, a wealth holder is indifferent between an estate tax that applies to bequests at death and a lifetime annual equivalent income tax on the return to accumulated wealth that leaves the size of transfers to the heirs unaltered.
Algebraically, with a marginal estate tax rate e, estate tax equivalent income tax rate τ, expected rate of return r, and life expectancy or holding period n, we should expect the following to hold for wealth saved today:
That is, an individual may save $1 today and leave (1+r) n (1-e) to his heirs in period n.
Under an equivalent income tax regime, the heirs receive [1+r(1-τ)] n . The latter term, i.e., r(1-τ) is commonly used in modeling the effects of income taxes on saving. From this identity, the estate tax equivalent income tax rate becomes:
From equation (2) it follows that, for a given estate tax rate, the equivalent income tax rate declines with life expectancy and the expected rate of return. Alternatively stated, older individuals face a higher equivalent income tax rate. But this rate is lower when higher rates of return are expected. 11 Figure 6 illustrates the influence of age and rates of return on the measured equivalent income tax rate. Consider a male individual expecting to face an estate tax rate of 55 percent. For an individual age 21, with a rate of return of 10 percent on assets and life expectancy of 54.6 years, the equivalent income tax rate on annual earnings is 16 percent. This declines to 7 percent when a rate of return of 25 percent is expected. The respective tax rates become 68 and 31 percent, respectively, in the case of a 71 year old male with a life expectancy of 12.5 years.
In order to derive equivalent income tax rates some measure of the rate of return expected over the remaining life expectancy is needed. For simplicity, in any given year, this measure is defined as the maximum of the 10-year moving average rate of return to equity, measured as the growth rate of the S&P index, and that of after-tax bond yield.
The latter is proxied by the municipal bond yield. 12 Figure 7 plots this expected rate of return.
Identifying the tax regime in effect for estate planning purposes is critical. I start with a 10-year lag, but also consider a number of other lags as well. The taxable estate weighted age for decedents in 1998 was about 81.7 years. Life expectancy, again weighted by the size of taxable estates, but evaluated at ten years before death is 15 years. 13 Given that the wealthy experience lower mortality rates than those of the general population (Poterba, 2001 ), 14 as well as the five year differential above, the life expectancy is more likely to be closer to 20 years. Thus, the equivalent income tax rate is derived using n=20 in equation (2), but n=15 is also considered. 15 To generate the income tax rates, I first employ the maximum estate tax rate. One drawback of this measure is that it may overstate the expected tax rate faced by the less wealthy. As an alternative, I also employ a predicted estate tax rate measure computed using mean taxable estate values. The latter is derived using a taxable estate of $2.2 million reported by the estates of decedents in 1998. The primary limitation of the latter approach is that it overlooks the reductions in the maximum tax rates that took place over time. And, second, it is difficult to properly identify the representative size of wealth as it is likely to be endogenous to the tax regime in place. Figures 8 and 9 plot the estate tax rates in effect over the period 1948 through 2000, along with the derived measures of the equivalent income tax rates using the rates of return in Figure 7 .
IV. Empirical Findings
To gauge the effects of estate taxation, I employ data on federal government estate tax collections for the fiscal years 1949 through 2001. These years correspond to transfers or tax liability in calendar years of 1948 through 2000. First, the stream of revenues is normalized by the estate tax rate, net of the state death tax credit rate, to generate proxies for the taxable estates. The latter is then divided by the Flow of Funds household net worth, represented in the dashed line in Figure 3 . Next, I regress this ratio, multiplied by 100, on the estate tax equivalent income tax rate, τ, as defined in (2). For the regressors, I begin with a measure based on the maximum estate tax rate, and employ a number of control variables. The latter include the real size of the exempted estate. Expansions in the exemption amount should reduce the size of the dependent variable. I also control for the amount of spousal bequests accorded a marital deduction, measured as a fraction of the estate. The greater the fraction of the estate allowed as a marital deduction the smaller is our dependent variable. Other variables include the S&P index to control for stock market appreciation. This index also controls for the effects of corporate and personal capital gains taxes in as far as they affect the return to holding corporate equity. Table 3 provides descriptive statistics.
Beginning with column one of Table 4 , the estimated coefficient on the tax rate is negative with a value of -0.025 (se=0.004). Evaluated at the sample mean value of the share of wealth, the taxable estate elasticity with respect to the tax rate is -0.18. 16 This suggests, with the usual caveats, that in the absence of the estate tax, taxable estates may increase by 18 percent.
Moving to the control variables, the size of the estate exemption, as expected, has a dampening affect on the reported taxable estates and the ensuing estate tax revenue. The estimated coefficient is -0.024 (se=0.006). Similarly, and as expected, the marital deduction has a dampening effect on the taxable estate. The estimated coefficient is -0.04 (se=0.02).
Adding a trend variable, or actually year, has little effect on the above estimates, except for the marital deduction where the coefficient is no longer statistically significant (column 2). Little change is also observed in these estimates when the S&P index is considered (column 3). The estimated coefficient on the index is positive, and, not surprisingly, suggests that estate tax wealth rises when the S&P index appreciates. The estimated coefficient on the tax rate is -0.0192 (0.0085), and implies an elasticity with respect of the tax rate of -0.14.
Alternative lags were considered for the specification in column 3. Only the nine-year lag was statistically significant, with almost identical estimates. Of course, ideally all the lagged tax rates should be included in the right hand side as wealth is accumulated over the life cycle. Unfortunately, the correlation between these rates prevents estimation with such a specification.
In column 4 the equivalent income tax rate is replaced with the 10 year lagged estate tax rate. Unlike the previous estimates, the estimated coefficient is now imprecisely measured, with a value of 0.027 (se=0.041). Even though the income tax rate equivalent measure is derived using the same measure of the estate tax rate, the estimated effects diverge, highlighting the importance of the rates of return as predicted in equation (2).
One possible limitation of the estimates in Table 4 is that the maximum tax rate may not be the margin at which some plan their estates. As such, the tax rates may be measured with error for these individuals. As an alternative, the predicted measure of tax rates is employed. As a reminder, this measure is based on an average taxable estate of $2.2 million in 1998, and is adjusted for inflation to generate measures of marginal tax rates for the entire sample period.
These estimated coefficients, now reported in Table 5 , are significantly different from those reported earlier. They all retain the same sign, but increase in significance and size.
Beginning with column 1 of Table 5 , the estimated coefficient on the tax rate is -0.076 (se=0.021), implying an elasticity of taxable estates with respect to tax rates of -0.33. The Table 6 .
In column 1 of Table 6 , the estimated coefficient on the equivalent income tax rate is -0.14, and almost statistically significant at the 5 percent level. In this constant elasticity specification, the coefficient implies an elasticity of taxable bequests with respect to the tax rate of -0.14, identical to that in column 3 of Table 4 . In column 2, the tax rate variable is based on the predicted estate tax rate. The estimated effect of the tax rate is virtually unchanged, and again implies an elasticity ofm-0.14. This, however, is in absolute terms smaller than the -0.27 reported in column 3 of Table 5. Columns 3 and 4 replace the equivalent income tax rate with the estate tax rate directly. Again, and as in column 4 of Tables 4 and 5, the estimated effects of the estate tax rate are not precisely measured.
V. Conclusion
This paper explored the effects of estate taxation on bequests using time series data for the period 1948 through 2000. It derives an income tax equivalent measure of the estate tax rate which allows for the effects of estate taxes to vary with the expected rate of return.
Depending on the specification employed, the estimated elasticity of the taxable estate with respect to the equivalent income tax rate is between -0.14 and -0.27. In other words, and with the usual caveats, the taxable estate is 14 to 27 percent smaller because of the estate tax. 18 However, there is greater support for the finding of an elasticity of -0.14. As with much of the work on the taxable income elasticity, it is not clear whether this measures the effects on saving and wealth accumulation, or reflects tax avoidance (Slemrod, 2001) . As one example, minority discounts claimed on estate tax returns filed in 2001 reduce taxable estates by about three percent. In the absence of the estate tax, there will be no longer a need to engage in estate planning and employ strategies designed to reduce the reported value of assets. Nevertheless, and as pointed out by Feldstein (1999) , both types of response reflect a welfare cost of estate taxation.
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